precursor orotidine 5'-monophosphate (OMP) from 5-phosphoribosyl-1-pyrophosphate (PRPP) and orotate (OA). Inter-subunit communication has been proposed to result in half-of-the-sites cooperativity of binding [McClard, R. W., et al. (2006) Biochemistry 45,[5330][5331][5332][5333][5334][5335][5336][5337][5338][5339][5340][5341][5342]. High-resolution X-ray structures of the highly homologous Salmonella typhimurium and E. coli enzymes show that major and apparently essential movement of protein (mobile peptide loops and entire core) and substrates accompany catalysis and can result in an occupied enzyme showing asymmetry. A novel unproductive OA analog, citrazinic acid (CA), allows structural exploration of stable Michaelis-like complexes by NMR. Here, we report the backbone 1H-13C-15N NMR assignments of the yeast enzyme in unliganded, OMP and MgPRPP$CA forms. Equilibrium binding of PRPP in the presence of CA shows two independent binding sites present in equal concentrations, but with KD values 19-fold lower and 3-fold higher than the single for PRPP of 6.3 5 0.6 mM to two sites in the native dimer. Binding and potential structural asymmetry was further investigated by isothermal titration calorimetry and ligand titration by NMR. The implications for cooperativity and the origin of the domain swapped structure are discussed.
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1188-Pos Board B80
Macromolecular Crowding Effects on the Enzyme Kinetics of Alcohol Dehydrogenase Samuel Schneider, Kristin M. Slade. Hobart and Williams Smith College, Geneva, NY, USA. Cells are densely packed with proteins, DNA, RNA and other macromolecules that account for up to 40% (400 mg/mL) of the cellular space. However, most biophysical studies have been performed in dilute solution with macromolecule concentrations of 1-10 mg/mL. Both theoretical and experimental evidence suggests that proteins behave differently under crowded conditions resulting in changes to structure, stability and kinetics. In order to understand the role of macromolecular crowding on the kinetics of alcohol dehydrogenase, we have used absorbance to determine Michaelis-Menten parameters in the absence and presence of crowding agents. These crowding agents are inert polymers and globular proteins, such as Dextran and Bovine Serum Albumin (BSA). We have found that increasing concentrations of Dextran have resulted in a concentration-dependant decrease in binding affinity (increased K m ) with no change to the maximum reaction rate. In contrast, crowding with BSA at comparable concentrations has less of an effect on binding affinity, but the concentration-dependent trends on the kinetic parameters are not as discernible. While the diverse effect of crowding agents requires further exploration the current study provides new insight regarding polymer and protein crowding agents as mimics for cellular conditions. Radiation Biology Branch, National Cancer Institute, National Institute of Health, Bethesda, MD, USA. Dithiolethione compounds, like anethole dithiolethione (ADT) have chemopreventive, cytoprotective, and antimitogenic effects. The chemopreventive effects are thought to be mediated by the activation of antioxidant response elements and of the tumor repressor PP2a. We have shown that ADT interacts with the glycolytic enzyme glyceraldehyde-3-phosphate dehydrogenase (GAPDH). Cancer cells usually exhibit increased glycolysis (Warburg effect) that generates ATP to meet their energy needs. Mounting evidence suggests that inhibition of glycolysis in cancer cells severely depletes ATP and may be an effective strategy in chemoprevention. We hypothesize that the chemopreventive effects of ADT may be in part due to inhibition of glycolysis via inhibition of GAPDH. Dithiolethiones can directly or indirectly modify cysteine residues in protein targets. GAPDH contains three cysteine residues that are susceptible to thiol-modifying agents. Therefore, we set out to examine how ADT affects GAPDH activity. Human GAPDH was overexpressed in bacterial cells and purified by ion-exchange and affinity chromatography. We measured the catalytic activity of GAPDH in the absence and the presence of ADT and showed a concentration-dependent inhibition of GAPDH catalytic activity by ADT. In order to determine the exact mechanism of ADT modification of GAPDH we are coupling site-directed mutagenesis with enzymatic assay, and mass-spectrometry. This investigation was sponsored in part by NIH/NIGMS MARC U*STAR T34 08663 National Research Service Award to UMBC and also by the Howard Hughes Medical Institute's Precollege and Undergraduate Science Education Program (JC) and UMBC DRIF SRAIS (EG).
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Harnessing Promiscuity Patterns to Map Evolution in the Alkaline Phosphatase Superfamily Alexandre H. Barrozo. Uppsala Universitet, Uppsala, Sweden. In the past 30 yeas scientists have demonstrated that many enzymes are capable of promiscuous catalytic activity, in which one enzyme catalyses the turnover of chemically distinct substrates. It has been suggested that such promiscuity can play an important role in the evolution of enzyme function. This phenomenon is particularly pronounced in the alkaline phosphatase superfamily, in which the native reaction for one member of the superfamily is often a promiscuous side reaction for another. Moreover, despite the similarity of the substrates involved, the reactions catalysed (cleavage of P-O and S-O bonds) proceed with very different solvation and protonation requirements. We present here a detailed study of the promiscuous catalytic activity of three evolutionarily related but structurally different members of this superfamily: an arylsulfatase from Pseudonomas aeruginosa (PAS) and two phosphonate monoester hydrolases (PMH) from Rhizobium leguminosarum and Burkholderia caryophylli. The latter enzymes are particularly interesting due to the fact that, in addition to their broad promiscuity, they are also capable of catalysing a xenobiotic substrate for which no natural catalyst is known. We demonstrate that subtle changes in active site residues can have a significant impact on mechanism. However, despite such mechanistic variation, the promiscuity simply arises out of the ability of the non-native substrates to exploit the pre-existing electrostatic pre-organization of the active site towards the native substrate. We believe this provides an example of chemically-driven protein evolution within an enzyme superfamily.
1191-Pos Board B83 Evaluation of Inhibitory Effects of Some Natural Products on Tyrosinase
Activity by Experimental and Computational Methods Roya Bazl, Amene Hosseinzadeh, Mehriar Amininasab. Tehran University, Tehran, Iran, Islamic Republic of. Tyrosinase or polyphenol oxidase (EC 1.14.18.1) is a copper-containing enzyme with widespread occurrence in living organisms including microorganisms, plants and animals. This enzyme catalyses a two-step reaction, the hydroxylation of a monophenol and the conversion of an o-diphenol to an o-quinone. From pathological and economical point of view, tyrosinase is very important and interesting enzyme which attracted the attention of researchers. Due to the key role of tyrosinase in melanogenesis and fruit browning, several inhibitors from both natural and synthetic sources have been identified. In this study we attempted to evaluate the inhibitory effects of some natural compounds from plant sources on mushroom tyrosinase activity. Experimentally, traditional spectroscopic methods of tyrosinase assay were applied and the mechanism of inhibition and kinetic parameters are determined. Computationally, the binding capability of the proposed natural products was evaluated by docking methods.
1192-Pos Board B84
Elucidating the Substrate Preference of the Bi-Functional RepressorProtease LexA Charlie Y. Mo. University of Pennsylvania, Perelman School of Medicine, Philadelphia, PA, USA. The rise of drug resistance in bacteria is a growing problem, and poses a formidable medical and scientific challenge. Mutations -the driving force behind evolution and drug-resistance -have long been thought to arise spontaneously in bacteria, leading to the pessimistic view that the rise of drug resistance is inevitable. However, the acquisition of mutations is in fact a regulated process, in part tied to the bacterial stress response or SOS pathway. The key regulatory protein governing the SOS pathway is the bi-functional repressor protease, LexA. In its basal state, LexA represses genes involved in the SOS response (SOS genes). When stimulated following genotoxic stress, LexA auto-proteolyzes via a serine protease mechanism at an internal cleavage region. Self-cleavage leads to de-repression of SOS genes, activating promutagenic pathways, such as genetic recombination and error-prone DNA 232a Monday, February 4, 2013 
